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Optimation on Fermentation Conditions of a High-yield Nattokinase Mutant

LI Wen-liang, BIAN Ming-di, WANG Hai-bo

( College of Quartermaster Technology , Department of Agronomy,Jilin University, Changchun 130062, Jilin, China)

Abstract:In order to obtain optimal conditions for nattokinase production,the influencing factors of carbon source ( glucose,

sucrose ) ,nitrogen source ( beefl extract, peptone,soy peptone,yeast extract,ammonia sulfate) ,C/N concentration and inorgan-

ic ions composition were investigated by fermentation culture and the activity of nattokinase was determined by fibrin plate

method. Results showed that the best condition of enzyme production was 1.5% peptone, 1. 5% maltose,0.05% MgSO,,
0.2% CaCl, ,0.2% NaH,PO,and 0. 1% Na, HPO, ,with the carbon and nitrogen concentration ratio of 1: 1.
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Table 1 Effect of nitrogen source on Nattokinase production
A &AM PNCXAS] [ it PR
Beef extract Peptone Soy peptone Yeast extract Ammonia sulfate

o L O

467.966 767.929 739.400 358.323 122.279
Nattokinase activity/U » mL ™"
¥ 1] T AR

132.431 230.362 221.048 96.635 19.572
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Table 2 Effect of carbonsource on Nattokinase production

Glucose Xylose Maltose Sucrose Starch
2 L O

600.980 581.763 710.430 617.888 532.779
Nattokinase activity/U - mL ™
T i B

175.857 169.583 211.590 181.377 153.591
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Tab.3 different carbon and nitrogen sources of different concentrations on the production of enzymes

A B 2 %P Maliose/%
= B, B, B, B, B By
Peptone/ % 0.5 1.0 1.5 2.0 2.5 3.0
A, 0.5 306.029 328.592 418.985 450.536 410.718 360.520
A, 1.0 338.713 383.136 487.531 432.703 416.270 405. 124
Ay 1.5 370.980 491.942 528.021 561.744 495.037 435.493
A, 2.0 379.133 421.159 495.129 442.962 466.631 430.352
As 2.5 418.172 384.836 430. 648 439.986 386.635 363.431
Ag 3.0 373.220 369.871 428.577 419.673 393.287 375.209
Xt 2% 3 IR EUR AT I Z 00T (K 4) A FE AATA HE B EEERE 5% B EM KT
BHRZE MW FEY K Fa=0.050 1 8 & MG HH, f3E SSR fH, 4F A A2 B HZ & KFEmF
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Table 4 Analysis test of variance
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A 40358.91185 5 8071.78237 9.754782 3.86 {;{(E ttjﬂl: Lo
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T —— TR, VP T BRI BE L B
B 107546.9309 35 18199.5092 Eﬁ:géw’ﬁ : /I\7J<EF‘-&<L+IE§EI‘E&E{1\ tti’i%ﬁ%%
Total Xof 7 Tt FY) 5 TR o
x5 EXRABER
Table 5 The result of orthogonal experiment design
ES A B C [E53FA
SR MgS0, CaCl, Na, HPO,/NaH, PO, Nattokinase activity/U + mL ™!
K, 823.558 1400. 838 1111.902
K, 1506. 729 1320.57 1360. 394
K, 1331.639 940.518 1189.63
k, 274.5193 466. 946 370. 634
k, 502.243 440.19 453.4647
k, 443.8797 313.506 396.5433
R; 227.7237 153.44 82.83067
Rf 51858.07 23543.83 6860.919 Se 136.1306
Sj 29170. 16 13243.41 3859.267 fe 1
Fj 107. 1404 48.64228 14.17487
a <0.01 0.01 0.01
MK A, B, G,
FIRAE A,B,C,
AR5 A,B,C,
x6 EXRWERFEDNN
Table 6 Analysis of variance of extraction orthogonal test result
Ji 2 AR iy 2 7 J5 Fl FH 75 FH M
Origin of variance Sum of square Freedom Mean square F value Prominence level
A 29170. 16 2 14585.08 107. 14 P<0.01""
B 13243.41 2 6621.703 48.64 0.01
C 3859.267 2 1929. 634 14.17 0.05
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